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Pretucting coatings of bridges. Iutt e s
15.1¢ 15, , &%= 1 put. khoz, 9 no,7:

(MIRL 18:10)

1, Rz_zkovcditel' gruppy I‘!oatci.apytatel.'noy laboratorii Moskevske e
Znstxtu‘;a inzhenerov zheleznodorozhngge transporta (for Kcloko’sv“
<, Starshly inzh, laboratorsi zaghchitnykh pokrytiy Vaeso UZN 20
nauchno-iesledovafzel’skoga inatituta zhelez renapan

nodcrozhn '
Hinisterstva putey socbshcheniya (for Molgina}, noge transporte
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MELMHG :
SORIN, E., Dz, BELIGAN, Gr., dr.: STEFANESCU, Carmen, dr, :
LAO, M., dr. o

s

P s

Non-hemorrhagtc complications of heparin therapy, Meq,
int. Bucur, 3 no.7:1064-1066 Bov 56, .

L. Lucrere efectusata tn Cif
director: pror, R. Brauner,
(HEPARIN, inj, eff,

non-hemorrk, disord. cauged by haparin ther.)
(FEVER, atiol. & pathogan,

heparin ther, causing chillg & fevar}
(SKIN DISEASES

rash, urticarfa
heparfn admin, )
(ALLERGY, etiology & pathogenesisg
hapartn)

nica medicala Spitalul “Brincovenage”

¢ Pruritus & ogher disord, cauged by
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BRAUNEK, R., Prof.; MOLHO, u :
. N nd *ys T dl’.: SCHOHFEED .
CICCLESCU-AUDIZZIG, K., dr.; PANDELEGST. L. i
o . . | *? : ®

Hoter an a case of crythf

b ’ _ _
8 no.2:211-219 Apr-'-l‘{gy.%o Iastic‘anemia.. Med. int., Bucur,

L

1. Clinica ﬁedicala. a Sp | :
1 pitalulul Brin

oy T e incovanesc,
dfag.,. clin. & Hematol. aspects)
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BERCEA, 0., Dr.; YOLHO, X, dr,

Respiration functfon tests fn clinfcal study of {ntergal
" digeases. Med.{nt. Bucur. 8 00.5:631-649 Saept 56,

- . 1s Lucrare efectuata {n Clinfca ft
madicala I.K.F. din Spitalu Brine
(RESPIRATION, function tests |
An {nternal die ¢ mothods & diag. value)

(MEDICINE, INTERNAL &
- didg. value of reap.

iziologfea I .K.r. Clfnica
Qvenesc,

funct. tests {n fnternal dig,.}
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- MOIEO, M.; HCHONFEID, I,

e foentratory actdostss Med. fnt., Bacur, 9 n0.8:1230-1245 Aug 57

1, Ingrare efectuata in Clinice medigals @ Spifaluluf "Brinsovenage®

Director: prof, R, Brauner,
(AcInosIs

resp., nhysiopathol, & ther.

(RESPIRATION ‘

reasp. acidosis, physiopathol, & ther, }
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BULGAREA |
MOLHOVA, E., Central Laboratory of Gsnetics, Academy of Agricultural Science
‘MK -

- "Hybridization Batween Capsioum Annuum k. (2n = 48) and Capsicum Pubescens R.
Bﬁ -Po (221 - 2[‘)' ’

Sofia, Doklady Bolgarskoy Akudeuii Naul, Vol 19, No 3, 1966, pp 205228

Abstract: /English article/ Since in sciantific litereture there sre no date .
concerning the crossing of Capsicum pubescens R. et P. with other specias of

the Cepsicum genus, the suthor raports on her experfments in this direction
comprising more than s thoussnd crossings carried out over the 1962-65 pariod. -
The enslysis of the resulta shows that 1) the use of higher-pleid parent {n
croeéging represents a promising although difficult methed of overcoming the
inerossability betwuen Cepsicum annuum L. and ¢ pubescens R et P. C. annuum
(4x} participated as female parent and C. pubescens R. et P. (2x) as msle
parent; 2} the sesquidiploid in Fy Capaicum annuum x G. pubescens (3x}) possegsas
the traite of both parents, ie aof the intermediary type of heredity, and forms
fruits which, however, are seedless, so that the hybrid is sterilez 5} the
meioeis in PUG of the sesquidiploid Oapsicum annuum x Oapsicum pubescens (3z)
proceads with considerable disturbances, aas a result of which microspores are
formed with wicronuclei from which nonviable pollen graing with differing *
ploidy are formed. There are 2 Bulgarien, 1 Soviet, and & Western
re/fex_'ences-. Manusoript received, 14 Dec 65.)

/1 . v EEE
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ST o o , , : : : 7 §0Y/112-58-2-2143
. Trm_la_tian' from: Referativayy zhirnal, Elektrotekhnika, 1958, Mr 2, p 56 (USSR} .
AUTHOR: Lyapich. A. ¥., 3sd Molihoskka, I, K, '
|- . TITLE: AC Operation of an Electromagretic Relay
- S - {Rabota elektromagrituogo rele xa peremennom toke}
PERIODICAL: Sb. stud. nacchr. rabot Belorussk. politekhn. in-t, 1957, Nr 3.
pp 126-128 ' :
- ABSTRACT:. Tke article pregerts the best regults of the utilization of an EP-100
, e . 24-v electromagnetic relay in AC circuits with no time element and with a
RO o ‘shortecircuited tore applied, auzch relays cax endure AC energizing of their
B - winding for 10-12 minstes. Tha thermal durability of the winding ig coneider-
- . ably kigher than exder DC {the DC 24-v relay cax be supplied with 220-v AC).
Relaye witk other winding data shouid be rewourd. Operating time on AC is
0.01-0.02 seconde; i.e., it ig less than with DG supply. '

————

V.M.KE.

B cardai/1
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KESSELI,&OZGHMIKW, E.Ve; KUCHIR, Ye.S,; GALKIN, P,A,.; MOLIBOSHKO,

’ sdeg IS0, .

- , ’ -\‘—-
* [Equipment and devices for assembling structural elememts Oboru~
~dovanie i prigposobleniia dlia montazha stroitelinykh konltrukbsii.

Minsk, Redaktsionno~izdatel'skii otdel BPI im, I.V.8talina, 1960,

48 pe ~ . ‘ (MIRA 1436
) (Building—Tools and implements) Lis6)
(Precaat concrete construction)
4 \ = R T,
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ODEL'SKIY, E.Kh., prof., doktor tekim, neuk, zasl. deyatel! nauki i
- bekhniki BSSR, red.; MOLYBOSHKO, V.A., red.; MOLIBOSHKO,
VA, red.; MEKEAY, V.T., red.; DUBOVIK, A.P., tekhn, red.
[Proceedings of the Interuniversity Conference on Problems of
 Heating Residertial and Public Buildings]Trudy Mezlrruzovakod

. nauchnol konferentsii po problemam otoplepiia zhilykh i obw
shehastvennykh zdanii, Minsk, 1962, Minsk, Izd-vo MVSS i
PO BSSR, 1962. 285 p. : (MIRA 15:11)

1. Mezhvuzovskaya nauchnaya konferentsiya po problemam oto-
pleniya zhilykh i obshchsstvennykh zdaniy Kinsk, 1962,
: ‘ (Heating—-Congressess
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LIBOZHKC' 4.P.; ROZENBERG, A.M.

‘w.fmmu%&m £

Efficient method for the current maintsnance of tracks. Put! ié-}'.{)}
 put.khoz. 7 no.9:6-8 '63. (MIRA 16:

hko).

1. Nachal'nik sluzhby puti Donstskoy dorogi (for Moliboz

2. Nachal'nik tekhnicheskogo otdela sluzhby puti Donetskoy dorogi
(for Rozenbarg).
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HOLICKA-HANTANETZ, 4., | |
Posna) sakféd flotacyjny (Beccme acquainted with a flotation estab-

14shment), by A, Molicka-Haniswets, Reported in New Bocks, (Howe
Keizaki), No, 6, Msrch 15, 1956
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Sl The fine grain of smithsoni ' e
S ... hecessitat te, and. its glpemsion, =
e o 8Aiwomugh milling, which resalts by mgﬁe}swn. N

- mary aliphans ation agents HOL and AcOH solas, of prie

Jimost effective (:sncudnﬁ' particulurly hexadecylamine, were!

= b t. ‘of about 0.8 k . :
frrocess I not feasible emnqm micall 0.8 kg./tan). - This;
) 7 : ; Aty G. Manitiise] - Dl T ) L
g g e

A Ay~ e g e e g
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' MOLICKA-HANIAWETZ, Amna, mgr ins.; 0GAZA, Henryk, mgr ins.

anai bilittes of applying collective flotation of zinc-lead
ores. Rudy i metale 6 no.8‘352-355 Ag t61,

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001135020005-4"



"APPROVED FOR RELEASE 03/13/2001 CIA-RDP86 00513R001135020005 4

B B “)__.MA\. g,_‘\ ,,.,L

MOLICKA-HANIAWETZ, Anns, dr inz.; G}AZA Henryk, mgr inz,
\___‘__h_‘__“_'_ﬁ.______.’——"‘—-———“

Effect of adding jig tailings in the flotation of ore.
Fudy i metale $ no.6:297-299 Je '64.
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MOLICKA~HANIAWETZ, Anna, dr inz,
Gomparf.aon of the Italian end Polish methods of oxidiged zire
mineral flotatfon, Rudy i metale 9 nc.12:661-664 D ‘64,
R :
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GNIEWKOWSKA, H,; xwmcmsm‘ x.;'ﬂo‘x.m S.; TYBOROWSEA, K,

: Btfect of kindergartena on hsalth, mental development aud physical
" efti.ciency of children, Pediat Pol 37 no,2:151-164 F '62.

: 1. Z Sekcji Higmny Szkolnej Kierownik: ar M, Rudolt-Skokouaka.
* . Instytutu Matki i Dziecka Dyrektor: prof. dr med, F. Groer z Pracowni
- Teorii Wychewania Pizyoznego Instytutu Naukowego Kultury Fizyczmej i
* Lkademii Wychowania Fizyesnege Klerownik: prof, dr med. 2. Gllevicz
1 2 Katedry Psychologii: Wyohowawczej UW Kierownik: prof, dr M. Zebrwaka,

(cHILD cama) (SCHOOLS}
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' - SHILKIN, P.M.; ZEL'VYANSKIY, Ya.A.; SIBAROV, Yu.G.; MILOVIDOV, L.G;
" KRAPIVIN, V.G.; OZADOVSKIY, I.N.; MOLIN, N.I.;
YOROTNIKOVA, L.F., tekhn, red.

- [Safety engineering manual for operating the contact networks
" of a.c. electrified rajlroads] Fravila tekhniki bezopasnosti
pri ekspluatatsii kontaktnoi seti peremernogo toka elektrifi-
- tsirovannykh sheleanykh dorog. Moskva, Transsheldorizdat
1962, 139 p. | (MIRA 16:4)

"1, Russia (1923-. U.S.S5.R.)Glawmoye upravieniye elektrifikatsii
- 1 energeticheskogo khosyayatva. 2. Glavnoye upravlieniye elektri-
"fikatsii 1 energeticheskogo khozyaystva Ministerstva putey so-

" obshcheniya (for Zel'vyanskiy). 3. Moskovskaya sheleznaya do-
roga. (for Milovidov). 4. Gortkovskays zheleznaya doroga (for
Krapivin ). 5. Vostochno-Sibirskayn zheleznaya doroga (for
Molin). 6. TSentral'nyy komitet professional'mogo soyuza rabo-—
chikh zheleznodorozhnogo transporta (for Sibaro¥) .

' (Electric railroads—-Wires and wiring)
- (Electric railroads--Safety regulations)
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.. MOLIN, V,A,
" . Spore-pollen complexes in Beloshchelfye layers of the Tatarian
_atage of the Permian in the Mezen' Valley, Trudy Inst.%eol,
Komi f11. AN 8SSR no.2:47-49 162, MIRA 15t7)

’ ’ ~ (Meszen' Valley—Palynology)
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HOLLH, Voho

insulg according
Permian vegetation and climate of fre Kanin Pen

to spore aﬁd pollen analysis. Izv, Komi. £1l, Geog, ob-va SSSR
n0.8:72=76 1€3. (MIRA 17:6)
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MOLIN V. A.

_ Firat finds of bivalve Phy'lopodzin in the Indian stage of the
. Mangyshlak Peninsula, Paleont, zhur. no,l:8.-88 165,

o (MIRA I8:4)
1, Institut geologii Komi ASSR, f1lial AN SSSR.
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uox.m, Y. A

. On tha Uta af,age in the uppar mcfing of the Mezen' River.
: Pokl, AN SSSR M? no.4390id.=-905 ( 16¢1)

. 1. Institut geolugii Komi fili&la AN SSSR° Predstavleno”
amdemim Do Vi H&nﬂdMG

(&zen‘ VallayawGeology, Stmtigraphic)
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BUDANOV G, F.; MOLIN, V.A.

Vetluga setias of the Triassic of the Mezen' basin, Dokl. AKX SSSR.
. 149 no.2 381-384 Mr '63. (MIRA 16¢3)

I. Institut geologii Komi filiala AN 88sH, Predatavleno akademikom
‘D V.Hslivkinym

"~ (Mezen! Valley--Geology, Stutigre.phic)
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" New conchostracans from the Ufa atage of the Mezan' Valley,
Paleont. shur. no, 1:76-81 %64, (MIRA 17:7)

1. Komi f£ilial AN SSSR.
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MDLIN V. A.; BUDANOV G.F.

Pemian and Triassic of the Zimino anomaly area in the southwestern

part of the Timan Ridge region. Trudy Inst.geol.Komi £il. AN SSSR

no.336‘7-7’7 162, (MIRA 1619)
{Timan Ridge ragicn—-qeclogy Stratigraphic)

B
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MOLIN, Vladimir Afanas'yevich; NOVOZHILOV, Nestor Ivanovich;
7 7UUCHERNOV,"AUA., prof., doktor geol.-mimer., nauk, otv.
red.[deceassd |

[Permian and Triassic bivalve branchiopeds in the north
of ths U.S.S.R.] Dvustvorchatye listonogie permi i
triass Severa SSSR. Moskva, Neuks, 1965. 116 Pe

(MIRA 19:1)
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. Cgiaiisy 1ovna
- CHAI.ZLS‘-IEV : s quxwouifh VAKYUKHI}IA L:.liya Mikhtw e i
T ¥ZLIN, adxmv ,-sfanaa',yevjcn, TLM‘IIKO\I N As kand._ L
- ;'f:"eu .*‘ﬁzn“l‘o rxﬁhmn \.—'fv. rsia B

LBoundary of Permian a;.d Triasair' rai beds in the mrtnqrn
part of the cie-Ural ragwn] Cranitsa permi i triasa. v
. krasnetsvetnykh ctliuzheni 1&/31 Seyernogo Priural'ia,. I;oskv&,
" Nauka, 1965. 118 pe S (MIRA 183 8)
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MOLIK, V.A.
Correlation of Lower Triassic sediments in the northern
regions of the U.S.S.R. according to the fauna of bivalve
Phyllopoda. Dokl. AN SSSR 165 no«4$901-903 D 'G5, '
(MIRA 18:12)

1. Institut geologii Komi filiale AN SSSR. Submitted June
26, 1965,
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UTH RAZUVAYEY, G.A.; SOROKIN, YU &., DQMRACHEY, G.d., 20-6-30/59 '

: , PETUKBOY, GGy TSVETEOY,. YU. D, MOLIE, YU.K.
TITLE ‘ On the struoture of organochromnic gompoundds .

_ (0 stroyenii chromorganicheskikh soyedineniy.~ Russian)
PERIODICAL ?cklady 1§ademii Nauk 5S8R 1957, VYol 115, Er 6, pp 1293-1294
- » HIS.SCRI ’

ABITRACT In & paper recently published by Fischer the synthesis of
: neutral dibenzolohromium and its salts is desoribed and &
report is made conoerning some further aromatioc derivatives of
the chromium-(0)« This author assumes that the latter ocompound
has an A-structure analogous to ferroocaen. Hecently & geries
of reports was published in whioch the separation from.the
reaction products of GGE4Mr and also of the dibenzolohromium

with waterless chlorinechromium beside "pentaphenylohrcmhydroxi—

de* and “tetra® as well as “triphenylohromiodidas" ig dasori-
ted by Hein. Aocording to & bold, but not precisely proved as~
sumption of Zelss, the pelyphenyl darivatives of chromium have
g common bigs-aren-struoture. If it is agsumed that in the
ohromium iodides (x-benzol, x-diphenyl) and di-(x-diyhenyl)-
chromfum the diphenylgroups &re covalently - connected, 10 %

CARD 1 /5 of D ghould be expected in the diphenyl geparated after the

¥l

APP :
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On the structure of organechromic eompounds, 20-5F3Q/59*' e

reaction with LiAlDp. . If, however .they. have & B-structure

‘ 4 (£1lustration 1} diphenyl would sontain no deuterium. The
compasition and the yigld of the organic products of the light
dispersion of the organochromic compounds in the chloroform
agree well with the B-structures. It {g known that the

tic moment « 1.7 of the Bohrg magneton. Thig correspondes to the -
existence of g not coupled eleotron in their moleoule. There-
fore, the photographing of the speatra of the Paramagnetic
electron-resonancg of auch compounda wag interesting in ordar

The absorption spectrum of the 8queous solution of one of these
substances (III) is shown by {llustration 2. The existence of
& superfine structure and the qualitative analysis of the
intenatity distribution ghowa that = the not ooupled electron
i in interaction with the hydrogen nuclei of the aromatio
ringe. (2 illuatrations, 1 Slavic reference. } '

ASSOCIATION: Scientific Research Institute for Chemistry at the Gorkij State
University "N,I. LOBACHEVSKIY*. ‘ ’

Moscow PHYSIGAL'EGHRIGLL INSTITUTE.

Inatitute for Chemical Physics of the Academy of Sgience of the
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. ' ' Y §0V/51-5-1-17/19
AITHORS : voyevodskiy, VeV., Lolin, Ya:!i. and Chibritia, V..

STLE: - Electrom Parasigussic Redoaa: s Gpsehra of Sr-dreinst

with Varfous SubsSituants (Spizsry dekbroanogs pu-w )

rszonansg Gr-aroaaticheskikh royeCirenly s razlichnyui zemostitolyami}

Rl meslats

$ e &
PRV ISLHAY,

'PERTODIGAL: Optiia i Speictroskopiya, 1956, Yol 6, Nr 1, pp 30-32 (USSR

ABSTRACT: - The present note reports conbimzaticn of the werk daeseribad in
‘ Ref 1-2 on slactron parasagnetie regonsnse Spacira of solutions
of (Ggiglg OrI, (Cglg « Cgiizle 0L, (Cgfg - CeHgl(CgHgiorT and
(CeHs » CgHglg CrI. These compounds &re danovad I, IL. III and
IV respectively in the present pots. The purposs of the work wes
Lo find the effect of suvstitution of the distrilution of jansity
6f unpaired elsctrons. Isopropyl aleonol, acetons, syridine and vatsr
were used as solvants. A1l medsursuaiks wers made at roca tenparatura
‘using & spasctrometer working a% 9300 Lic/s. The modulation dar
the magnetic field was 2 Qs. = Tha g-facter, the <sgal lins-width
in Os, the separztion of the hyperfins structure scmponants (O}
ard the mmber of resoived hyparfine struetura (hef.5.) compousats
far the compounds I-IV in isopropyl alcohol are given in the t2bls
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e : ' SOV/51-5-1-17/19
* Blectron Parasignetic Resonanca Spactra of Gr-droustic Compoundé with Variocus
-~ Substituents ‘ :

‘on p 9L. The conzistency of g ard AH in tha sariss of coapaends
 I-IV indica%es that introduction of a subztituent in%s the tenzens
ring does not naterially change ths disiribasion of Ganaity of
unpeired slectrons betwsan Gr and 1o benzens rings. Iiprovomaat
0r the resclution of the §pactrux (gee the figure on ¢ 22} on zoing
from the caapouni I to the compound IV was cbsarved. Ths aithors make
- $his following conclusfons. (1) In dilute sclutione the h.f.s.
“coaponent width ceasss to depead on concendritioz bslow & certain
- concentration which is diffsrsnt for different sclventz. (2; The
~width of h-f.8. couponanis in dilute sclutions depends on the ratirs
.8f vhe solvent. (3} On increase of the solution esncaatraition %hs
h.f.s. disappears at different concentrations in different solvents.
The main reason for the disappearance cof tie h.f.g. is ths exchangs
interaction betwasn paramagnetic particles. The authors thank
Professor G.4. Razuvayev (Gor 'kfy Institute of Organic Chaniséry) and
‘ o Profsssor F. Hein (Institute of Incrganic Chemistry, Jens, E
gard 2/2  ‘Germany) for supply of the caupounds studied. There ars I figurs,

(=

_ 1 table and 5 refarences, 5 of which are Americaz and 2 Sovist,
. ASSQCIATION: Ingiitut {chimf.ches!sey fiziki, 4N SSSk (Institute of Chamzisal Physics,
' B Acadesy of Sciences of the U.$.S R} 1. Metalorganic sempotnds-Spectro=
SUBEITTSD: Jamary 37, 1958 &raphic enalysis 2. Metalorganic compounds=iggnetic
R , rogzgrties 3. Cyclic compounds=Properties £. Ohromium
odine compounds-Properties

I
ZE
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AUTEOR:  Molin, Yu. K., Voyevadskiy, ¥. Y. 57-1-19/50
5 , Mettnm, M. 2 , ; ,
TITLE: Iuvestigafion'of sction of the Yonizing Radiation on

“Quartz by the Method of Electron Paramagnetic Resonance
(Issledovaniye vozdeystviya ioniziruyushchego izlucheniys
na kvarts metodom elektronnogc paramagnitnogo rezonensa)

' PERIODICAL: = Zhurnal Tekhnichoskoy Fiziki, 1958, Vol. 28, Hr 1,
» pp. 143-149 (USSR)

* ABSTRACT: The investigation of the paramagnetic resonance absorption

S S was carried out on 2z spectrometer of the Superheterodyn
type with 9.300 mc and of & sensitivity of 5.10%% of the
diphkenylpicrylhydrazil - (DFBE) - radical-particle. (ref.
10,-11.) The semples of the crystalline quarfz are pro-
duced of rock crystal.. 6o
The quartz samples were frradiated with y-rays of Co .

.-Irradfation and measuring were carried out et room
temperature. On the uccasion of the investigation of the
temperature influence on the behavicur of the defecte the
gamples were heated in the electric furnace {outside of the
resonateor). Holten quartz which has been irradiated with
y-reys and crystalline quartz irradizted with y-raye and
Card 1/5 . neutrons were investigated. The molten quertz which had
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Intéstigatioa of Action 6f,the'Ioniaing Redistion on 57-1-12/30

L Quartz by the Method of Electron Paramagneﬁiciﬁesonance

noet been irradieted gave no signals of paranagnetic

absorption. On the occasion of irradiation the quaricz
becane violet and showed two absorption lines. These
lines are called o and § sigaels according to their

‘sequence in the magnetic field. The paramagnetic centres

which give the 2 and § signals are here called « and g
defects. The « signal showed no sign of saturation.
Saturation of the f§ signals cczurred without chenge of the
gignal. Width and shape of the § egignal secem to be due to
the anisofropy of the g-factor. The shape of the saturation
curve of the B-signal was analysed according to the methods
deccribed in Ref,. 13 and 14 and a value of the order of
magnitude of 10 7sek was obtained for the time of the spin-
-lattice-relaxation T4. The investigation of the dependence
of the concentration of the « and p-defects cn the
irradiation dsse showe&-?haﬁ in the case of doses of an

- order of magnitude of 10' the defect concentration reaches

saturation. In the first part of the curve the concentration
of the B-defect is proportional to the square root of the

" irradiation doae. Because of insufficient accuracy of the

spectrometer the first section of the curve for the g-effect
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Investigation of Action of the Ionizing Rediation on 57-1-19/30
Quartz by the Method of Electron Paramegnetic Resonance

cerd 3/5

could not be recorded. In esccordgnce with ref. T and 8
it could be ohserved that on the occasion of the heating
of the irradiated molten quartz up to 300 and 400°%C it

turned from violet into blue. The heating was accompanied

by changes in the spectrum of the paramagnetic absorption.
It could he obgerved that when the a«-signal disappears
the B-signal increases simulfaneously. The initial con=-

centration of the a~defects is about three times greater

than that of the p-defects. The grinding of irradiated
quartz into powder does not change the intensity of the

« and B-signals. It influences, hawever; the behaviour of

the B-signal on the .occasion of hegting. Due to the
grinding the temperature at which the f-defect disappears
changes by 350°. The following was cbserved on the occasion
of the investigation of crystzlline guartz:

1) The monocrystal gave no signal_ of paramagnefic absorption

after irradiation with y-rays (10!réntgen), neither at

room temperature nor at the temperature of liguid nitrogen.
2) 4t the same irradiation fine polycrystalline powder
gave & weak signal which azs fo its shape and position on

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001135020005-4"
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Investigetion off Action of the Ionizing Radiatiorn on 57-1-18/36
_Quartz by the Hethod of Electron Paremsgnetic Resonance

‘the spectrum was similar to the B-signal in molten guartz.
In the case of great emplitudes of the radiation-freguency-
-field this signal “saturated® like the B-signal.
3) After irradiation by means of a nuclear reactor (y-rays,
neutrons) the monocrystal gave the saume signal as in case
2, it was only scuevhat more intence. Beasides, some weak
signals were observed in the range of g Z. The dependence
of the concevration of the B-defects on the irradistion
dose observed here, car be explained by considering the
finite number of traps and by taking into consideration
that simulteneouwsly with the process of capturing of free
 electrons and holes through the traps also prosesses of
reconbination of free electrons with the captured holeg
end of the free holes with the captured electrons occur.
It ia presumed that paramagnetic ebsorption in irradiated
quartz is due to the electrons and holes captured by the
structural defects. A simple table ic given on the basise
of which the fundamental gqualitative rules of the
accumulation-kinetics of paramagmetic defects cen be ex-
) plained. The behaviour of the & and f-defects on the
Carg 4/5 occesion of heeting can equally be explained on the basis
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Investigation of Action of the Ionizing Rediation on 57-1-19/30
. Quartz by the Hethod of Eleetron Paramagnetic Resonznce

of this model. There are 6'figures,— and 14 references,
t of which is Slavic.

1ASSOCIIL‘1‘ICH: ~Institute for Chemical Physics AN USSR Koscow
: ‘ : (Institut khimfcheskoy fiziki AN SSSR Koskva)

SUBMIZTED: ey 3, 1957

, AVAIL&BLE:'f " Library of Gongress:

Card 5/5.
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o - 507/20-125-5-~31/50
Molin, Yu. H.; Koritekiy, &. T., Buben, f. Yg., Voyevodgkiy,V
Corresponding Membexj, keademy of Gelencesn, USSR

The Investigaticon of Free Radicale Formed in Solid Bedies in
the Process of Irradiation by Fast Electrons (Issledovaniye
gvabadnykh radikalov, cbrazuyushchikhsya v tverdykh telakh

v protsesse oblucheniya bysfrymi elektronami)

Doklady Akademii nauk SSSR, 1956, Vol 123, Wr 5, pp 662-033
(ussg} ’ '

The authors endeavored %o detect radicals of short life-times

in solid bodies formed by fast electrons. The present paper
gives date concerning radicals of life-times .of aome ninutes.
The authors constructed an apparatus for thd immediate re-
cording of the'spectrum of the paramagnetifé electron resonance
during the irradiatioﬁ of the investigated specimen. Prepara-~
tion of the samples is discusged in short. The experimentis
were carried out at room temperature. The authors observed a
gignal of paramagnefic eleciron resonance during the irradia-
tion of the gpecimen and affer the in%errupiicn of the irradia-
tion. More than 20 various substances were investigated,

namely polymers (polyethylene, nylon, caprone, polymethyl
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The Investigation of Free Rzdicals Formed in Solid o
of Irradiation by Fast Llecirons

metacrylate, %eflon, and variouz specinens of rubber), solid
organic acids and their salts (oxalic acid and their salts,
guccinic acid and their sodium azli, stearic acid and citric
acid)y aromatic compounds {naphthalene, c-naphihol, f-naphttol,
benzoyl peroxide, metol)}. Ia all the inventigated samples,
the concentration of %the radicals reached gaturation at doses
of some dozens of megarad. In the cace cf ths pajority of the
investigated subshances, the produced radicals were rather
gtazble, their life-%ime amounted to some haurs(in some cases
also to lonpmer periods). Some details are given in short.
During the irradiastion of polyethylane, %he suthors could re-~
caord the radical uGH§«Gﬁ~CEZu which is not sfable at room

temperature. The spectrum of this radical is shown in a fig-
ure. According to measurements at temperatures below room
temperature, the rate of conversion of the primary radical
into the second one decraases with a derresse of %emperature.
There are 1 figure aund 1 Sovie% reference.
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the Investigation of Free Radicsls Formed in Solid Bodies in the Process

of Ir;*a_.dia.ti.on by Fast Electrons

‘ASSOCIATION: Ingfitut khimiches:kcy fiziki Akademii nauk gSSR
P (Institute of Chemical Physics of the Academy of Scienced,

USSR}

SUBMITTED: August 11, 1958
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xii.c parapagnetic re-

ne by fast alec-
'59.

(MIRA 1122}

v ! tre

- of radicals by meaps of slectr
igﬁci d:xringthn {rradiation of polyethyle
trons. Vysokom.soed. 1 no.8:1182-1193 Ag

. AN SSSR.
t khimicheskoy figiks & |
e Iusﬁ(-g‘;lyethylene) '(Bad,icgla(chamiﬁry))
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TSTETKOV, Tu.D.; MOLIKN, Yu.H.; VOTRVODSKIT, V.V.

Electron éeeona.ncev gspectra of gome frradiated pclyu?rs.
YTyaokom.soed, 1 no.12:¢1805-1811 D ‘59. (MIRA 13:5)

1. Institut khmichéskoy kinetiki & goreniya AR 858k

Sihirskoye otdeleniye}.
( ~ (Rolymera=-Spectre)
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L£UTHORS: - Xoiin, Yu. Ky Tgvetkov, Y. De .
TITLE: ' oOn Changes in the Course of the Lines of Electron paramagnetic

Resonance with Temperature in Radicals of the Peroxide Type

PERTODICALt shurnal fizicheskoy khimii, 1959, Vol 33, Nr Te
T pp 1668 - 167¢ (USSR)

ABSTRACT: ~ In the papers (Refs 1,2} the spectra of glectron peramagnesic

resonance (EPR} of jrradiated Teflon were investigated, and it
wase found that under the influence'af'c:ygen radicals of the per-
oxide :type are formed . ' -0
L Aaan CFZ- CF: - CFZ AnAy (2}
Eurthermore,'it was found that the course of the absorption
curve of radical (2) depends‘largely on temperature. In this
article, the authors carried out pertinent investigations at
- -198° & 150° C. Herefrom it regulted that the asymmetry (L} of
thie above curve does not change within the temperature ranges
-.2009 ~~100°C and 50 - 1509 C. Within ¢he range -100° - 500C
the course of the curve changes uniforaly and (A) changes it8
gign at sbout 50° C. Several'measurements ghowed that the above
N changes 4n the course of the curve take place in & reversible
;Gard-i[&, ©  manner within the temperature’range under jnvestigation. 1t is

-
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:On Changes in ﬁhé Course of the Lines of Electron SOV/TG-}}-?-}T/QG

. .Paramagnetic

Regonance With Temperstdre’intﬁadicale of the Peroxide Type

vthefefofé assumed that radical (2) does not change i{ts structure 3

within this range. The experimental results cbtained may be

explained by the assumption that the change in the course with,
temperature depends on the change of motion of the group -0 -0
with respect to the ¢ - b bond in radical (2). The authors then

. give some explanations by means of a simple model undor the

ASSOCIATION:

" SUBHITTED:
' Card_2/2 ’

agsumption thet at temperatures of above 50°C & free rotation of
the -0 - 0 group with respeot to the C - O bond takes place.
However, these considerations hold only in the first approxima-

tion since for a quantitative interpretation of the resultant

data the shape. and height of the potential barrier for the
rotation of the - 0 - 6_group‘must be known. There are 2 figures
and 4 references; t of which is Scviet.

Akademiya nauk SSSR,Institut khimicheskoy fiziki Moskva (Acade-
my of Sciences of the USSR, Institute of Chenicai Physics,
Hoscow) '

© kugust 28, 1958
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TITLE:

PERIODICAL:

- ABSTRACT®

Card 1/4

USSR ’m_ﬂs 253

BEi u_, e

Molin, Yu. N., Koritskiy, A T., 50V/20-124-1-35/69

Buben, M. Ya., Voyevodskiy, V. V., Corresponding Kember, ASVUSSﬁ '

Investigation by the Method of Paramagnetic Electron Resonance
of Free Radicals Formed During Irradiation of Oxalic Acid
(Issledovaniye metodom elektronnogo paramegnitnogo rezonansa
svobodnykh radikalov, obrazuyushchikhsya pri obluchenii
shcha.velevoy kisloty5

'Doklady Akademii nauk SSSR, 1959; Yol 124, Nr t, pp 127-128

(USSR)

The procedure developed by the suthors for the purpose of
observing free radicals by the method of parsmagnetic electroz
resonance in connection with the action of fast electrons on
matter also permlts the lnvestlgation of the creation and
annihilation of radicals in solids. The present paper contains
preliminary deta concering the properties of radicals formed by
the irradiation of oxalic acid with 1.6 Mev electrons. The
gignal of paramagnetic absorption in oxalic acid consists of a
gsingle line having a width of about 4.5 Oe. The corresponding
g—facﬁo" is similar to that of diphenyl-plcryl hydrazyl (2.0036)<

~
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. Investigation by the Method of Paramagnetic Electron SOY/204124-1~35/69
-Resonance of Free Radicals Formed During Irradiation of Oxalic dcid

~ After irradiation has been discontinued, signel intensity
deoreases at a rate that depends on temperature. A disgram .
‘shows one of the curves for the variation of radical concenraia;
which was plotted at room temperature. In the temperature '
interval of +10% to +40° the recombination of radicals is

.désdriﬁed by the equation dn/dt = —kn?, where n denotes the
_soncentration of the radical and ka temperature-dependent

constant. At +25° the value k ¥ 9.10'2201115/'393 was found by
employing the usual methods. According to the quadratic law

of recombination it would be expected that, at constant
temperature, the steady concentration of raedicals after -
gsaturation is proportional to the squars rogt of the efficiency
per dose of irradiation. A table contains data on the dependence
_of the ateady concentration of the radical on the density of
the electron flux. Accumulation of radicals is, however, not
‘described by a simple kinetic equation .

o dnfdt = *o -knz,' but it is of complicated character. For the
Card 2/4’ 'purpose of determining the nefure of the radical in oxallc
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o Investigation by the Method .of Paramasgnetic Blectron S0V/20-124-1-35/69
.- Resonance of Free Redicals Formed During Trradiation of Oxalic Acid

gcid, the authors compared the spectira of the paramagnetic
ragonance of jrra¢iated oxalic acid, succinic acii, and
_gtearic acid as well ag of some of their salts. The following
wag found: also in the rather'codplicated spectra of guccinic
~acid and stearic acid signals of paramagnetic resonance occur
~which are .analogous to the signal in oxalic acid. In the
spectra-of the 'aalts, such signals are either of only weak
intensity or they lack entirely. The experimentally determined
law of quadratic recombination is indicative of the fact that
the radicals are degtroyed by the interaction of two radicals.
Either the diffusion of & radical in matter by the transifion
of & hydrogen atom from the neighboring molecule to the radical,
or dislaocation of 'a free electron according to the system of
‘conjugate hydrogen btonds may be considered as possible
mechanisms. Furtherﬂinveutigatlons are necessary for the
purpose of determining the true mechanism. There are 2 figures,

1 table, and 2 Soviet references. .

ASBOCIATION® - Instibut. khimicheskoy £iziki skadenif neuk §3SR (Institute
Card 3/4  for Chemical Physics of the Academy of Sciences, 116:3:1:0 SN
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TITLE: . .The Elecfron Paramagnetic Resonance Spectra and Kinetica of
’ Accumulation of Radical products Forming When Frozen Aqueous
Solutions of Sodium Nitrate Are Bombarded With Fagt Electrons

'PERIODICLL:' 20k15§y Akademiivnauk §gSR, 195G, Vol 128, Kr 6, pp 1224 - 1227
T USSR} ’

 ABSTRACT: - By meéns of the apparatus described in reference 7 for the in-
’ vestigation of spectra of electron paramsgnetic resonance (epr)
the epr + specira of frozen aqueous golutions of mmo5 were

photographed at -145° (Fig 1). The characteristics of the spec-
tre of radicals I = IV are given in table 1. Radical I is iden~
tified as KOZ, radical II as the fon HROi. Hadical III was cb-

gerved in acid medium; radical IV in alkaline medfum only. These
two radicsls are called nitrogen-free peroxide radicalg, but
they have not yet bean clearly identified. Figure 2 ghows the

radical yield GR as & function of the concentration of ﬂaﬁoj.

L Card 1 g _ It indicates that the reaction mechanism ig not affected by tt,x;/
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. In order o olarify the role of the pg icals in the formation
L : : of HO2 the yieldg GR and GNO- are compared with each other in

K. 4. Proskurnin gng ¥. D. Orekhoy for valuaple advice, There
are 2 tignres, 2 ta!_:les,, and 18 refgrences, 8 of which &re Sovigt,

ISSOGIATIOH: ‘Ingtityt khimicheékoy fizikg dkademi nauk S3SR (Institute of

: (
Card 2/g‘ -Le Ya, ‘Karpov)
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S ' 51 S/120/60/000/006/020/0k
B8 EPOYI0%, 1225, 1273) phzagenni /ot5
- AUTHORS:  Mglin, Yu.N., Koritskiy, A.T. + Semenov, A.G.,

o Buben, N.Ya. and Shamshev, V.N.

TITLE: - = Apparatus for the Obéepvation of E.P.R. Spectra of
S Solids During Their Irradiation by Fast Electrons

PERIODICAL: Pribory i tekhnika ekaperimenta, 1960, No. 6,
o PP. 73~ 77 .

TEXT: The electron paramagnetic resonance method (E.P.R.)
is being widely used to study the properties of radicals in '
- materials subject to ionising radiation. Usually, such \K
. "studies are carried out in two stages. In the first stage,
the sample is irradiated and in the second the E.P.R. spectrum
1is recorded. This method is not always convenient because it
cannot be used to determine short-period processes taking place
in the specimen. In order to femove this disadvantage the
‘- present authors have designed an apparatus in which the specimen
can be irradiated in situ in the E.P.R. spectrometer. The
E.P.R. spectrometer, employing a high-frequency modulation of
the magnetic field and working on a wavelength of about 3.2 cm,
was described in detail by Semenov and Bubnov in Ref. 5. The
‘Card 1/5
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86745

§/120/60/000/006/020/045
: "E032/E314 .
Apparatus for the Observation of E.P.R. Spectra of Solids
During Their Irradiation by Fast Electrons

,abs§rbing,éell in.thé‘spéctrometer is in the form of an

‘  Card 2/5;"

rectangular resonator with a Q-factor of about 1 000.

- H_.
,Tgéasource'of'the ionising radiation was the electron

accelerator of the Institute of Chemical Physics of the AS USSR,
which gives electrons of up to 2 MeV in energy. Fig. 1 shows the
method of introducing the electron beam into the resonator of
‘the spectrometer. :The electrons are introduced through a
cylindrical channel in one of the pole pieces of the magnet so
‘that they enter along the lines of forcs. The presence of

the channel, whose diameter on the pole~piece face is 6 mm,
leads to a deterioration in the uniformity of the magnetic
field. The nonuniformity at the specimen was found to be

0.8 Oe/cm in the direction of the axis of the channel but

very small in the perpendicular direction. Since usually

- the E.P.R. line width in solids is of the order of 10 Oe,

‘such a nonuniformity does not reduce the resolutiom of the
spectrometer when the thickness of the specimen is of the

L P
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B67LS
8/120/60/000/006/020/045
’ : EOSZ/E31
Apparatus for the Observation of E.P.R. Spectra of Solids
During Their Irradiation by Fast Electrons

-

‘order of 1 or 2 mm. The entire apparatus is placed in a
special enclosure which screens it from X-rays. In the region
in which the radiation strikes the specimen, there is only the
magnet, the resonator and the high-frequency field modulator.
The constant magnetic field and the modulation fields are
adjusted by remote control. The power is introduced intoe the
resonator through rectangular waveguides having a total length

- of about 25 m. These had practically no effect on the
sensitivity and stability of the spectrometer. The electron-
beam current was monitored by an ionisation chamber (5 in
‘Fig. 1) which was placed above the specimen 8 . Additional
magnets were provided for controlling the beam. The ionisation
chamber was in the form of two foils, each 5 p thick, and
separated by a gap of 5 mm. Ions produced in the gap between
the foils are extracted by an elettric field derived from a

- -storage battery of 160 V. The dose delivered to the specimen
was determined from the formula: ,

= AIt

| card3/5
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86745

'8/120/60/000/006/020/0%5
: . "RO32/B31L -
Apparatus for the Observation of E.P.R. Spectra of Salids
During Their Irradlat101 by Fast Electrons

‘Where I is the electron current in A at the beam shutter
& (Fise 1), -
' % .is the time of irradiation and
‘A is a constant for the given substance.

; The latter constant is glven by'

dE
A=—n-— |,
dE I
where dE/dE l&c:the rate of loss of energy in the
. 2.
_ v irradxated specimen in eV/g/cm .
'n - is the number of electrons in 1 gA of beam
) ‘eurrent, = ‘
- §/T - is the ratio of current densities at the beam

R S shutter and at the speclmen.
Card 4/5 *
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T B67LS
$/120/60/000/006/020/0%5
T ~ E032/E31k
Apparatus for the oObservation of E.P.R. 5p
During Their: Irradiation by Fast Electrons
in special experiments in

ectra of Solids

The constant A was determined
which the specimen was replaced by special probes having the
same dimensions as the specimen. .In the measurements reparted
 .in the-present paper the dose rats was varied between
3 x 1061 and 3 x 10° rad/sec. The temperature of the specimen
. was varied by blowing a stream of nitrogen from a dewar filled
~with liquid nitrogen. In this way, any temperature between x

be obtained to within £+ 1 C. The

specimens were in the form of discs 3 or 5 mm in diameter and

2 mm thick. The discs were placed in the resonator at the end

of a thermocouple.. Acknowledgments are expressed to
V.V. Voyevodskiy for his interest in the present work.
There are 7 figures and 7 references: 6 Soviet and 1 English.

| ASSOCIATION: Institut khimicheskoy fiziki AN SSSR
- ' ' (Institute of Chemical Physics of the AS USSR)

-150 and +150 °C can i

~  SUBMITTED: November 12, 1959
. card 5/5 |
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 AUTHORS s Chkheidze, I« I., Molin, Yu. N.,.~ B004/BOGT ,
S Buben, N. Ya., Voyévodskiy, V. V.; Corresponding Member AS USSR
TITLE ¢ ' The_E.P.R,-3 eétr;V;nd'the Kinetics of the Accumulations of
: _ Radic&lsiin the Radiolysis of Some Arcmatic Compounds -
PERIODIGLL: Doklady Akademii naulk SSSR, 1960, Vol 130, Nr 6, pp 1291 - 1293
L (wsa) | . A
ABSTRACT{i"iliﬁ was the aim of the present paper to determine the nature of

- recorded which are formed under the influence of fast electro
:.(1.6 Mév), ard the kinetics of their acoumulatéon wag measured. -

. the radicals formed in the radiolytical decomposition of aro-

matic hydrocarbons, as well ag to investigate the influence
exerted by structure upon the yield of radicals. The electron
paramagnetic resonance (e(p.r.);- spectra of the radicals wer;y(/(

Irradiation was carried out at =124 and at +33". Chemfocally
pure benzene’ was used. The other compoundst¢ diphenyl, p-ditolyl,
0-ditolyl, m-terphenyl, and p-terphenyl were supplied by the

-laboratory of K. P. Lavrovakiy of the Institut neftekhimiches~

kogo sinteza {Institute of Petroleum-chemjcal Synthesis). R
Figure 1 shows the e.p.r. spectra at =124 . THeé 6.p.T. gpectrum
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- The E.P.R.-Spectra and the Kinetics of the 5/020/60/130/06/0631/059
Accumulations of Radicals in the Radfolysis of B004/BOOT
Some Aromatic Compounds »

‘'of benzene shows s well resolved triplet, the central com-
ponent of which is, however, considerably more intense than
corresponds to the binomial law. This is explained by the
guperposition of the triplet and a single line, The triplet is
ascribed to the radical 06 5 the unpaired electron of which

enters into interaction with the adjacent H-atoms. The low
yield in molecular hydrogen leads to the conclusion tlat the
E-a?oma_moatly join the benzene ring, forming the radical CGH ' \5(

which produces the eingle line. The superfine structure of the
e.p.r. spectrum of benzene becomes more distinct with rising
temperature. This is explained by the quickening of the inhf-
‘bited rotation round the axis of the sixth order, the existence
of which was detected in the course of the investigation of

-~ nuclear resonance. The components of the e.p.r. spectra of

- terphenyls and ditolyls are also triplets, but they are not

8o diefinctly resclved. These spectra dare explained by the
detachment of hydrogen atoms or .Cfi}-groups in paraposition to

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001135020005-4"
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AS30CIATION:

The E.P.&,-Spectm and the Kinetics of the s/o20/60/150/06/031/059
Accunulations of Radicals in the Badiolysis of B004/BOQT
Some Aromatic Compounds :

" The low resolution of the' polyphenyl spectra is explained by

~ Chemical Physics of the Academy of Sciences, USSE). Institut

67899

the phenyl aubsti’cuent ‘where the detached H or CH, again joirs .
on the benzene ring, similar to the came of the édical Csﬂ.[

delocalization of the unpaired electron. Table 1 shows the
radical yilelds, figure 2, the kinetics of the accumulation of
radicals. The low. radical yields of ditolyls and terphenyls as
against benzene agree with published data on the greater sta-
bility of polyphenyls](Ref 9). As regards the isomer yields, d
the differences found are within the error limits. The authors
thank A. M. Brodskiy and V. B, Titov for the polyphenyls placed
at their disposal and for discussing the results obtained, and
they further fthank V. N. Shamshev for taking part in the ex-
perimenta. There are 2 figures, 1 table, and 13 references,

4 of which are Soviet.

Institut khimicheskoy fiziki Akademii nauk SSSR (Institute of

Card 3@ |

khimicheskoy kinetiki i goreniya Sibirskogo otdeleniya AN SS5£.°
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AUTHORS 1

. TITLE:

 PERIODICAL:

ABSTRACT:

-~

olin, Yu, N., Chkheidze, I. I., 8/02?/60/151/01/055/060'
etrov, A1, K., Buben, K, Ya.,  BO04/BO11
Voyevodskiy, V. V., Corresponding Member A3 USSR

In#estigation of Proceéses‘of Energy, Tranafer in the Radio-

=y

 lysis of Certain Frozen Hydrocarbons'by the E.P.R. Method

Doklady Akademii nauk SSSR, 1960, Vol 131, Nr 1, pop 125 - 128
(ussr) . : . '

The authors inyestigate& the energy transfer in the compounds "
t;1-dicyclohexyl dodecanel(I), 1,1-diphenyl dodecane (11),

‘T-phenyl-f-cyclohexyl dodecane (III), which were irradiated ,""

with fast electrons (1.6 Mev), mixturés from I and II (1 ¢ 1),
as well as cyclohexane and benzene at -120°. The points of
rupture in the chemical bonds were determined by taking the

-+ spectrum of electron paramagnetic resonance (E.P.R.). Further-

more, the energy transfer to the aromatic ring in compounds II
and IIT wag to manifest itself in a decrease of the yield in
radicals due to the protective effect of the aromatic ring..

. Apparatus, method, and synthesis of compounds I - IIT hed al-
- .ready been described in references 8 - 9. Figures {,2 show the

E.P.R. spectra taken at~- 9400 megacycles. In the benzene ring
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Imrestigation of Proceases of Energy Transfer in S/020/ 60/151/’01/055/060
the Radiolysis of Certain Frozen Hydrocarbons by B004/BO11
. the E.P.R. Method .

“alone, a rupture of the chemical bond occurred in the cass of

the molecules of compounda II and III. 48 a consequence, there
occurred an energy transfer to the ring. Figure 3 shows the
kinetics of the accumulation of radicals. Compounds with ben-

‘zene ring exhibited neo deviation from linearity up to 100 Krad,
- ¥hereas in the case of I and cyclohexane, deviations occurred

already with'a radlation dose of 10 - 30 Mrad. The yield G
radicals is shown.in table 1. GR is lower in the case of com-

pounds- with benzene ring. 'l‘he lower value of G in the case of
a mixture of I and II indicates energy transfer from I to II.

- The almost frebled value of G, for.II and III as compared to

R

- _benzene gives evidence of the Lower. stability of the substi-

tuted benzene ring. The authors thank G. K. Voronova for her

‘cooperation. There are 3 figures, 1 table, and 11 references,

6 of which are Sovieh
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Investlgation of Processes of Energy Transfer in 5/04 60/131/01/035/060
the Radiolysis of Certain E‘rozen Hydrocarbona by  BOO4/BO11
the E.P.R.- Hethod 7 ’

ASSQGIATION: Instztuﬁ khm}.cheskoy kinetiki i goremya Sibirskoga otdeleniya
' Akademii nauk SSSR (Institute of Chemical Kinetics and Com-
_bustjon of the Siberian Department of the Academy of Sciences, ; -
USSR). Institut khimicheskoy fiziki (Institute of Chemical ‘//
Physics). Institut geologii i razrabotki goryuchikh iskopayemykh
Akademii nauk SSSR (Institute of Geology and kining of Com-
bustible Minerals of the Academy of Sciences, USSR)

 SUBMITTED: = November 4, 1959
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 AUTHORBS: Molin, Yu. N., Chkheidze, I. I., Petrov, 4. h., Buben, H. Ya.,
a Voyevodskiys V. V. ,

TiTLE; R Investigation of energy transfer processes during the
radiolysis of congealed hydrocarbons, by the paramagnetic
" electron resonance method

§OURCE: ‘Eé.shkentaks,y& konferentsiya po mirnomy ispol‘'zovaniyu
, - °  atomnoy energii. Tashkent, 1959. Trudy. ¥s 1» STashkent,
1961,<1?8 ~ 181

PEXTs The following compounds were investigated: (1) 1,t-dicyclchexyl
dodecane; (II) t,1-diphenyl dodecaneg (II1) 1-phenyl 1-cyclohexyl
dodecane. The energy transfer during radiclysis was determined by means
of paramignetic electron resonance, and from the total radiation yield.
Paramagnetic electron resonance gspectra were taken of compounds I - III,
‘and of benzene and cyclohexane. The substances were irradiated wifh
{.6-Mev electrons at -120°C. The spectra were taken during irradiafion
‘with electrons. The cyclohexyl radical, RGGHTO' was primarily formed when

© Card 1/3

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001135020005-4"



.Invéstigatidn of energy transfer.,, ' B104

33101 .
s/657/61/001/boo/026/056
B138

irradiating compound I. Radicals are alse formed by breaking c-g bonds . :
The-spectrg of the irradisted compounds IT and III are €qual; ang similar U&{
to that of benzenet Two radicalg are formed: the £irst by the remaval

of an H atom from the benzene ring, the 8econd by addition of an H atom tgo

] benzeue,ring. When irradiating a mixture,of CGompounds I ang II,

of:compounds IT and III, it ig mainly the bondg in the benzene rings which
are brokgn. In compound Ly the firat‘rupture ¢f C-H bondg may be

accompanied by & Teaction of the H atom, which then permitg the formation
ofjradicals.f_The production of radicals ig lineariy dependant on irradia-

tion. Phe yierg of radicals ip compounds II and rry is one order of

pléined by'rapture'of the symmetry of the benzene ring. fThere are 3 fig-

. ures, 1 takle, ang g references; 4 Soviet ang 5 non-Soviet. The four
most recent referenges to English-language publicationg read ag follows.

“Smaller B., Matheadn K. s., 4. Chem, Phys., 28, 1169, 1958; Alger R. 3,
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g/o81 62/000/002/012/107
B149/B102

AUTHORS: -Sharpatyys Ve k., Molin, Yu. i
~— —
and kinetics of the

agnetic resonance specira
diolysis of frozen

ducts formed during ra
£ sodium nitrate

TITLE: Electron paran
gccumulation of pro

aqueous solutions O
PERIODICAL: Referativnyy zhurnal. Khimiya, nO. 2, 1962, 195 gbstract
28563 (Tre. Tashkertak. kxonferentsii po mirn. ispol‘zovaniyu
atomn. energils 1959, V. I. Tashkent, AN UzSSR, 1961, 364 -
370)
oEXT: Data are pre ere obtained from studies of electron
] paramagnetic resonan f the accunulation of radio-
1ytically produced radicals formed in frozen solutions of sodium nitrate
on their srradiation with acc der various conditions. V////
In the process of redical formation, &an indirect effect of radiation is
the predominant mechanism. DBata oo the k 1ation of tranei-
tion and of final products in the transformation of
water are correlated. [ﬁhstracter's note: Complefe translation,

gard 1/

sented which &
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| ggégzﬁi;zﬁgggi_QﬁKHEIDZE, I.I.; BUBEN, N.Ya.; VOYEVORSKIY, V.V.
Electron paramagnetic resonance spectfa of irradiated dicarboxylic
acids. ‘Zhur.strukt.khim. 2 . n0.3:293-300 Hy-de “6l. (MIRA 15:1)

1. Institut khimicheskoy fiziki AN SSSR i Institut khimicheskoy

kinetiki i goreniya Sibirskogo otdeleniya AN SSSR.
, (Acids, Organic--Spectra)
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' :ilHTHORS: ¥olin, Yu. N.. Chkﬁeidze, I. L., Buben, N. Ya., Voyevadskiy,
o R Ve Ve 7
‘ 'TiTLE: ‘ Study of energy transfer to aromatic groups by epr in the

radioclysis of organic compounds
?ERIODiGAL: Kinetika i kataliz, v. 2, no. 24 1961, 192-196

TEXT: In Ref. 1 (Dokl. AN 888R, 131, 125, 1960) the authors have shown by
‘means of epr that in the radiolysis of phenyl-substituted saturated hydro-

_carbons an energy transfer fakes place from the gaturated groups to the
.benzede ring. The present paper gives a preliminary survey on studies
carried out on different molecules of the A-D type (& = aromatic energy
accaptor, D = radiation-unatable substituent). The compounds studied were
synthesized in the laboratory of A. D. Petrov, Corresponding Member AS USSR.

. Measturements were made on an 3WP-2 (EPR-Z) apparatus of the first aggocia-

" tion, by means of 1.6 Mev electrons. The radiochemical yield G of radicals
wag determineéd from the linear initisl section of the accumulaticn curve.
The accumulation of radicals was linear up to & concentration ~1020 g ',

Card /%
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Study of ves : B101/B208

The integral dose was varied from 10 %o 200 Mrad, the dose rate from
0.0S-Omjyﬂrad/sec. Irradiation and meagsurement were performed at 90-160°K.
.. In gome casedy % foreign" epr signals were obgerved at lower doses, whose
- intensity was ~10'8 spins/g. This is exemplified in Fig. 1 on the epr
~_spectrum and the sccumulation-curve for o-ditolyl. The foreign signals are
- attributed fo impurities. Their appearance may give rise to considerable
. discrepancy of the axperimental data at different doses. The G values of
geveral compounds are given in a tabla:

" Compound _ - G; 1/100 ev
P_e.raffix;_, polyethylene, cyclohexane,
‘compounds of the cless {E ><_E >-R ~5
Cyclohexyl-hexine, cyclohexyl-acetylene sl
benzene : : . v ' C.23 0.04
phenyl acetylene 0.09
" diphenyl ' 0.045
. p=terphenyl ] 0.045
The following conclusions may be drawn: {) For. saturated hydrocarbons and
Card 2/ 5 , |
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',_hy'd;:cicaib}ons with a double or ¢riple bond the G values d¢iffer little and
- gmount to several radicals per 100

ev of enargy abgorbed. 2) In aromatic

t saturated gubgtituents ‘¢ is by 1-2 orders ‘of magnitude

gsualler than in saturated hydrocarbons« 3} The radiation stability of

ng increases with the degree of conjunction and seems %o

approach & iimit. This alsoc regult
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g from G for the following series:
G, 1/100 ev
0.55
0.2
0.07

0.045

' - The difference of G for aromatic and non-aromatic hydrocarbons permits to
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gtudy of <s-

measuring the G,y Gyp

electron parts of

. to .. A% « = 0, additivity oceurs:

- of energy ﬁranafef
e .[(Gf{’;,* Gn”n) - Gw] /Gy - Gy )1y
compounds'were‘etudied:

R CyHgy mo= 0and 3.
(number of C atoms up to 8). «i

their.epr‘spectra.
corresponding to a cleavege of C-H

.
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eétimate thauprobability of energy tra
} = (}L(yk + c:yD) + GDYD(
~the>radiatiqn yield of the radicals from the groups A& and Dy Yy 1y

Ko systematic difference of « wag found for
Classes I and 1r (Figs-
bonds in the benzene ring.
. (Fig. 2y,) shows & more complicated spectrum.
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ngfer in‘a complicated AD molecule by

1 - «) (1), where G, s G is

D
are the

thege groups; « the probability of energy transfer fram D
= G

G = 7, * Oplp

g calculated from equation (1):

(2)-

The probability

(3). Tae

follawing classes of

1‘.@)—&.7 R == CHys czas,' cyel-Cglyqt 1. () -(CH, ) SiRsH Re=CHyy B = 04142538

I1r: € 3 Y-R and R

aaturated hydrocarbon chain; e chain with & double
calculated by Eq.-

~« YR, where R,R! denotes &

tond, or with & €0 group
(3) wae between 0.65-0.95-
Fig. 2 shows
lines

Glags III

Tn the case of long chains of

the three classes.
26, 2¢) mainly sho¥
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_‘1ﬁﬁue;_ubstituent‘lines predominate which are assigned to a bond cleavage in

7 the’substituent.. This may be explained by the fact that at a<1 a C-H

© "pond’cleavage in the ring becomee less probable than in the radical in spite

- i of energy transfer, owing to a larger atability of the diphenyl group. The
i .gmal)l ‘difference between the spectra of I and II end that of benzene (Fig. 22)

'A;is‘@rgsumably due to the fact that a) the broad spectra of the alkyl .~
§,:a¢§cals_£orm only a background, or b)»the:stability of the c656 ring de-

© . creases on subgtitution.. This problem has gtill to be clarified. The
" authors express their gratitude to Ye. D. Kaplan, Ye. A« Chernyshev,
j;wsvr~E;fﬁiron0vich, of the Institut organicheskoy khimii AN SSSR (Ingtitute of
: Organic Chemistry, AS USSR) for the synthesis of compounds, to G. K. '
" Yoronova for her cooperation. There are Z figures, {1 tavle, and 5 refer-
. i'ences: 3 Soviet-bloc and 2 non-Soviet-bloc. The reference to English
~." language publication reads as follows: N. K. Bridge, Nature, 185, 30, 1960.

7 ASSOCIATION: - Institut khimicheskoy fiziki AN §93R (Institute of Chemical:
I © Physics, AS USSR) Institut khimicheskoy kinetiki i goreniya
. .80 AN 8SSR (Institute of Chemical Kinetics and Burning of the
_ Siberian Department, AS USSR) : ‘
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LISTO | E030/E452
- AUTHORS : Molin, Yu.N, and Yermolayev, V.K.
TITLE: -  The causes of the change in proton relaxation time

during irradiation of aqueocus golutions
PERIODICAL: Kinetika i kataliz, v.2, no.3, 1961, 358-361

"TEXT: Hitherto the decrease in'relaxatipn times have been
attributed to the formation of free radicals, bug calculation shows
that improbably high concentrations, 1017 to 1ol g'l would be

- necessary to give the size of effect observed, The present work
therefore resolves this question by irradiating sclutions of

hydrogen peroxide and also distilled water, hexane, benzene and
solutions of benzoyl peroxide in benzene, and aqueous solutions
close in concentration to those used previcusly by ¥.M.¥dovenko and
V.A.Shcherbakov (Ref.2: Dokl. AN SSSR, v.l127, 127, 1959), and
observing simultaneously the NMR signal and alsc the EFR signal, v/r/
the latter indicating the formation of any paramagnetic bodies,
including free radicals, The apparatus consists of an EPR magnet,
with a hole drilled through one pole, to admit a beam of fast
(L.6 MeV) electrons, = The specimen is held in a glass ampule,
diameter 7 mm and volume 0,25 cm>, which is located close to the

Card 1/3 ‘
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_opposite pole to minimize the field inhomogeneity dué to the hole,

. The NMR field cails are wound on a former which slides over the
"ampule.,  The NMR signal is calibrated with standard CuSOj; solutions
with Cu” " concentrations of 1017 cm‘3; the sensitivity is rather
less than in previous work because of the increased field
inhomogeneity. The gpecimen of 30% stabilized impurified HgOp was
“irradiated at 6 x 10* rad/sec and after 2 min the amplitude of NMR
‘signal, which had increased r&pidl{ within seconds, reached & high
steady value, equivalent to § x 1019 ions‘Cu_f cm'3 On removal of
the irradiation, the signal fell over some 30 min tc about one third
‘this value and then appeared constant, It was remarkable that all
this time there was no observable change in the EPR signal, thus u/k/
precluding the formation of a significant concentration cof free
radicals, Similar results were not obtained with the other
.solutions.  The only plausible explanation of the results is that
the relaxation time is decreased by supersaturation inte free
oxygen, which is known to be formed on irradiation of hydrogen
peroxide; this is confirmed by the lack of signal in the other
solutions indicating that not more than about 1017 cm~3 free
radicals could remain undetected, and by the failure of the signal

- to revert to its initial small value in Hg0z. as should have

_Card 2/3 C '
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occurred if formation of free radicals were the operative

mechanism, -Acknowledgments are expressed to V,¥ . Voyevodskiy and

- N.Ya.Buben .for their interest in the work. There are 2 figures

. and 9 references: 6 Soviet and 3 non-Soviet. The references to
three English language publications read as follows:

Ref,L: W.T.Duffy, Bull. Amer. Phys. Soc,, II, v.%, 250, 1958; /

Ref .8: J.G.Marshall, P.V.Rutledge, Nature, v.18&, 2013, 1960;

" Ref.%: G.Chiarotti, L.Guilotto, Phys. Rev., v.93, 12k, 1954,

ASSQOCIATIONS: Institut khimicheskoy fiziki AN SSSR
(Institute of Chemical Physics AS USSR)
- Institut khimicheskoy kinetiki i goreniya SO AN SSSR
(Institute of Chemical Kinetics and Combustion SO
AS USSR}

SUBMITTED : October 31, 1961
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AUTHOR: - Molin, Yu.N.

» TITLE:' “fhe role of the réaétians of hydrogen atoms during
: .+ . radiclysis ‘

PERTODICAL: Kinetika i kataliz, v.2, no.%, 1961, &90-491

PEXT: - . The reaction af “haot® and thermal hydrogen atoms

daring radfolysis in the liquid and solid phases is considered,

The rate of radiolvsis of organic compounds decreases on transition
from the Liquid to the solid phase. A comparison of data obtained
by the EPR method and by the methed of radical-acceptors indicates
that the radiation from the radicals also decreases during this
praocess. ' The authors suggest that a change in the direction of )(
the reactions of hydrogen atoms constitufes one af the mainr
‘causes of this phenomencon, The radiclysis of straight-chain
hydrocarbons was investigated. Experimental data on the formation
- of hydrogen are most satistactorily depnicted by the tollowing
scheme (this type of scheme was investigated by H.A.Devhurst for
the radiolysis of n-pentane (Ref.l: J.Phys.Chem.62Z, 15, 1954}:

Cgrd.lfﬁ'_
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(1}) -g=C-+Hz B (L} GC=C=2
RH L RH o 3 oy
- : r___g R+ +H,, (2') G'=2
- L_;__*u+n‘ (-] -

(2} Ly nen (2} an=z

whera (1} represents the intramalecular splitting off of hvdrogen
with the formation of an olefin; (2} represents the breaking of the
¢C-H bond with formatiou of an alkyl radical R and a "hot" hvdragen
atom ,H!. The "hot" hydrogen eithev tears off a hydrogen atom
f‘zforn_ the adjacent molecttie vhichh leads to the formation of two
closely grauned nikyl radicals (R} (this tvne of reaction with
subsequent ranid pocombinoabion of for cadicenls is assumed tn ewnlain
Chier Jodmioe 0 s Yy 00T s oreviinikov, S8 dedvedoy, e
V.«.‘:.'r;!:}’-f":z, :‘Jv['“‘:\.‘:“’“ o s vndita bt dareany i § S 1‘)‘»?3, AP E
LL o ehreuns Lus ounergy ducing the coliisiona and hecomes thermal
the radistious M G!' aad GV, ovibussod S0 o sibag aathors, and

P 1,
Toed LAY
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also those calculated in the present investigation (from exveri-

mental data, published in literature) show satisfactory agreement
within the limits of approximately +0.5. During transition from

the solid to the liquid state the conditions of utilization of

thermal hydrogen, obtained during process (2"}, change substantially,

High concentration of the alkyl radicals, which generally recombine
rapidly only at a temperature near the melting point of the
" substance, occurs during the radiolysis of solid hydrocarbons :
(Ref.3: V. K. Yermolayev, Yu.N.Molin, N.Ya. Buben, Tr.IT Vsesoyuzn, i
soveshch. po radiatsionnoy khimii (in press)). Under these

conditions thermal hydrogen, which readily diffuses in hydro-

~carbans even at the temperature of liquid nitrogen, recombines

with R according to thereaction

R + H~> RH,

 [re] it > eerut

and does not give additional radiclysis products. This is in
contrast to the liquid phase where the fixed concentrations of

Card 3/k
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' radlc&ls is very smaLl and the following reaction takes place in )l

"1general-
o RH+H—)R+E{r

SN Therefare the yield of the radxcals and of the radlolySLS products

must increase substantially. Analogous considerations apply to
any hydrogen-containing campounds but the ratic of yields of the
reactions of "hot'" and thermal hydrogen will tinally change in
relation to the nature of the molecule. The author expresses
‘his gratitude to V. V, Vovevodskiy for discussing the work.

There are 3 references: 2 Soviet-bloc and 1 non-Soviet-bloc. The
lCntllsh—language reference is quoted in the text.

"ASSOCIATION: TInstitut khimicheskoy fiziki AN SSSR

' o (Institute of Chemical Physics, AS USSR}

. SUBMITTED:  October 31, 1960
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26336
S 8/076/61 /035 /007 f005/019
5600 | ‘ B127/B102
- AUTHORS: Sharpatyy, V. A, and Molin, Yu. K.
' . o g ————
PLLLE: Electron paramagnetio resonance gpectra and kineticsg of

eccumttletion of products formed during radiolysis of frozen
- aqueous godium nitrate solutions

: PERIODIC&L:"l  Zhurnal fizicheskoy khimif, v, 35, no. T, 1961, 1465-1473

- TEXT: ;Thebauthors studied the reactions taking place during radiolyzis by
‘mears of an e.p.r. spectrometer; using dose rates between 5'105~5~10 r/sec.

'.0060 with an activity from 30 to 18,000 g-eq. Ra was used as emitter. In
-order t6 identify the resonance lines and to study the mechanism of radiolysis
the radiolysisg of godium nitrate'with‘&dmixtures‘of oxygen, glycerol, :
ethansl and other alkaline galts wag also studied. The working temperature ’
‘wag -145%C. The spectra did not change with changing concentration of the
nitrate solution (2.1073-5M). At this temperature the mobility of the
radicalg formed from water is high enough to enable them %0 react with the
sclutes. The radicals formed in radiclysis are stable. In alkaline and

Cerd 1/4
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Electron paramagnetic regonance ... ' " B127/B102

neutral sclutions at least three radicals were detected. Radicals I and II
ere formed from NO3. (Radical I: . NO;. Radical II: HNOZ.) Substitution of
H by D decreases the width of the lin€ of II. 4n interaction of the unpaired
electrons of II with the surrounding protons apparently affects the line
width. The line of II disappears in acid solution; it is no%t observed in
‘golutions with NO. A line ohserved having triplet structure could not be

identified with certainty but ig agsigned fto HOZ In neutral and acid N&N05
aolutions the gpectrum of a radical IV was cbserved. The line of the radical

V is only found in alkaline golutions. IV /3 asgumed to be & peroxide
~radical formed from: NO} + OE-)EON(QQ 0 is taken from the water.

- The ‘broad line of ¥ might be indicative of hydrated 02. IV disappears when
-ethanol or glycercl are added to the godium nitrate sdlution. 4 single line
with & g-factor of 2.04 appears in the presence of 0 in NaNOz

E + 02 - HOZ . In neutral medium this radical will react with the solufes,

- in slkaline solution the following reaction will take place:
302 + 0H" = OE . HZO' In view of the lack of experimental datae IV and ¥

gould not be identified with certa.in.ty. & direct effect of irradiation on
Card 2/&
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Lo e - e - : :
: the ‘solutes was not found, but a sensitizing effect of the admixtures. ' By -+
oi addition of glycerol or alcchol the yield of radicals could be increased by !
,‘§r4o%y"The sensitizing effect may be compensated by the tendency of the 1
- radicals to recombine to nater. ‘The yield 4f moleculer H, at liquide
é‘nit:ogenftemperature'wéeioxtﬁ molecule/100 ev in ‘pure froZen water. , ‘
~.:i Obviously, the atomic H is then sufficiently mobile either to recombine or
%o react with the solutes. Other radicals formed in irradiation of ice .
"> (especially 0%) are stable only down to -160°C. Digsolved carbon dioxide e
:‘seems to atabilize H.  The Yield of radicals and nitrite fons is about the !
; same.  The radical Yield does not depend on the .nature of solutions being - . = ..
i saturated with gas. Alkaline golutions exert & sensitizing effect on the | .-
* radical formation. Hention is made of M. A. Proskurnin; N. Ya. Buben, V.
. I. Smirnova, T. 4. Simonova; V. V. Voyevodskiy. There are 3 figures,
"2 tables, and 10 reéferences: 6 Soviet and 4 non-Soviet. The two most .
i important references tovEnglish-language‘publicatLOQa read as follows; @« .
w10 Ke Yen, et, al.: Phys. Rev., 112, 1169, 1958. . L. H. Plette, et. al.,: '
# - { J. Chem. Phys., 30, 1623, 1959, . IR = S
AR ASSOCIATION:,j.Fiziko-khimicheakiy institut im. L. Ya.
B i ., (Physicochemical T
o Card 3/4 T T e
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D244/D307 v
A.EFTHORS; Sharpatyy, V. A. and Hal;‘.n, Ttte N

© CITLE: ‘Radiolysis of HoM,(SOSK}e solutions
- JOURGE: Trudy IIGVsesoyuZnognfsoveshchaniya po radiafsionnoy khi-'
- mii. Ed. by L. o, Polak. Moscow, Ltd-vo AN SSSR; 1962,
- t41-143 - .

- TEXT: Electron paramagneti¢ Tesonance was used to 8tudy the kine-

‘tics of s)roduct formation in the liquid phase radiolysis of
2

- NG (50;K), and HON (505K}, the latter giving ¥0{505K), on irradia-

~tion. In the Bresence of g competing acceptor, glycerine, the yield
of NO(SOEK)Z decreases sharply as ¢ompared with the Yield obtained

- on the irradiation of HON(soax)é without glycerine, or in the pre-

“@ence of a conjugated acceptor (nitrate ion). The Llatter acceptor
acts, therefore, as a sensitizer. The formation of NO(SOBK)Z passes

: -through a maximum in g nunib'er -of cases. The formation of H, and o,
Card 1/2 - a
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BE  Radlelysis of HON (505K), Joe D244/D307

: during;the'irradiation »Toceeds linearly in the dosage of 0 %o 10°

rads, the yield of the gases depending on the nature of the accep-

tor. It is concluded that'NQ(SOBK)g results from the interaction of - -

'“'A1fVhydroxylamiﬁeéglphonate-ion.with OH radicale. There are 3 figures.

: ASSOCIATION: ,Fiziké;khimicheskiy inetitut fm.

R -8titut khimfcheskoy fiziki AN S55
Institute im. L, Ya, Karpov; Inst
Physics, AS USSR) -

L..Ya. Karpova; In- "'”;.
R (Physico-Chemical
itute of Chemical

R
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o Electron pammagnetic regonance epectrum of* ‘;ozen irre.diated A
' ,,bgnzem. ‘Dokl. A¥ SSSR 141 no.4 911912 D 'él, v&'nu 14:11)

AR P Institut kh:\michaskoy fiziki AN SSSR i Inatitut Xhimichaskey
- kinetiki i goreniya Sibirskogo otdeleniya AN SSSR. 2. Chlenskor-
respondent Av 888R (for Voyevodskiy).-
’ : (Benzene—-Specm)
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: Vo V. L., ‘Bllben, N.

Ya. and Voye- .

| TIPIE: 4 E e e 4
g TR “udy of the tranafer of av + f
R ' & the radiolyg oL energy to aromati e
method. | clysis of some organic compound;? %;méﬁz ggﬁ-
" SOURCE: - ppy | o o LF o
, NOgo soveshchaniya - o
: D¢ radiat :
Polak. Moscow, Izd-ve ay gsgé‘:mfg%rgkhi-.
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© A study of the transfer ... D204 /D307

, , . .
. mhe radiatiqu yields of radicals, G, were similar in saturated hy-

. drocarbans, as well as . in ¢those containing multiple bonds, and were .

| . of the order of a few per 130 ev of absorbedq energy; they were low-

© . er (by a fagtor of 101 - 10¢) in unsubstitu ed aromatics than in
saturated hydrocarbons and,in aromatic coméoqnds, decreased up to

o a point with increasing degree of conjugatidne In {A-D)}-type com-

" pounds :(I) Ry whértp,f:R = Me, B, cycliblfiexyl, G p wae: 0.t - /

§ .1, showing that at D —» & transfer of energy took place with a pro-
- bability %O() of 65 - 95%. Energy transfers in (1) and in compounds

.-(II)(()Hz)nSiR} (where n = 0, 1, 2, 3 for R = Me and 0.3 .
o .for.-R = Et) .led in most capes to ‘the predominance, in the IPR spec- -
. tra, of lines corresgonding:ta a 'primarykc-H_ fission in the benzene

- riné; In compounds (111} & P =R and R—@-R'v .
- the EER spectra were more gomplex and, with long-chain substituents,
] = _ lines corresponding to bong ;fission in the latter began to predo-
B [card 2/3 " - S : e
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‘minate. The results are discussed, showing that D — 4 energy trang-
fers occur in all 3 classges of compounds, with high values of X,
~The assistance of G. K, Voronova and of Ye ] .
nyshev and V. F, lironova, members of the Institut organicheskoy IR
khimii AN SSSR (Inatitute of Urganic Chemistry, AS USSR}, is acknow=

--ledgedg_There are 2 figures and. 2 tables. - 7 _—

*kaA$SOczAmI0N=gInstitutfkhimicheskoy'fiziki,AN»sssa (Institute of
" Chemical Physics, AS USSR);. Inatitut khimicheskoy ki-

‘netiki i goreniya S0 AN S&SR (Inst

V/’)l

: : : itute of Chemical
© 0 1" - Kineties and Combustion; Siberian Branch of the AS
Voot .USSR):‘V'j: S R : :
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- AUTHORS ¢

Yermolayev, V. K.y Mo;in, Yu. N.

aﬁd;Buben, N. Ya, v

TITLE: - Recombination of radicals in éomerfrozen,organic compounds - - |

SOURCE: Trudy IT Vsesoyuznogo soveshchaniya po radiatsionnoy khi-
. mii. #d. by L. S, Polak. Moscow, Izd-ve AN SSSR, 1962,

331334 ‘ i :

TEXT: The present work wa

‘ & aimed at g study of the melecular mo-
tions gccurring during the recombination of radicals formed under
the action of faat electrons at a femperature TQ, such that n,; the -
number of radicals ns fairly- constant over 10 - 15 Y
‘min. The compounds y les of temperatures e
Ty (Where‘Tf>-To), maintained at

?0, at which temperature the rema
ni; wer¢ measured.

. ._h~octanol,

ining concentrations of radicals,
In cystalline compounds,’ such ag MeOH,

‘the radicals digappeared at 0.9 ~ 1.0 T, (where
Card 1/3 .

GGHG or
Tm =
.
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-

) 77m P ), whilst in poorly crystallizing substances, such as glycerol

- or n-butancl, the recombiddtion took place in the region of vifri-
“fication (0. 6 - 0. 7 T, }. THis rule was confirmed on slowly frozen

{ecrystalline} and quenched ‘(amorphous) 1, 1-dicyclohexyldodecane;

~-rfcooling at an intermediate 'rate gave rise to (n /n ) versus (2_)

m
plots of an 1ntermed1ate cnaracter, showzng ‘the presence of crys—

" teXlites of varying tcmpe:ature stability. Such intermediate type
curves were the only ones observed for paraffin, polyethylene and
palypropylene. The recombination is connected with partial destruc-
tion of the lattice and amorphous compounds resgectively. In cyclo—
pentane and cyclohexane, ia’'which molecular rotation begins at T

,(Trot@IT }, it was found that recombination of the radicals took
‘place at Trot’ showing that the radicals. are probably formed in

pairs and  recombine as soon as rotation becomes possible. The as-
~ sistance of V. V. Voyevodskly and G. K. Voronova is acknowledged.
_There are 4. figures.
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- ASBOCIATION: Instityt khimicheskoy fiziki sy SGSR - (Institute of
e © Chenical Physice, 4§ USSR}; Institut 'khimiche'slcoy o
kinetiki 1 goreniya SO AN SSSR (Institute of Chemical "~
Kinetics and Combustion, ‘Siberian Branch of the 'AS
 USSR) o |
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TITLE: Recombination of
' I. Investigation

For this reason the substance

aromatic compounds etc. were

sufficiently low temperature
to obtain a concentration g
. 'stopped . at the beginning of t
accumulation of radicals {n,
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Molin! Yu.N., and Buben, N.Ya.

radicals in solid organic substances.
by the method of fusion

- PERIODICAL: Kinetika i kataligz, v.3, no.l, 1962, 54-64%

TEXT: ‘ The range of temperatures at which receombination of
radicals takes place on fusion of various organic substances,
‘irradiated with fast electrons, was studied by the 3{1P (EER)
‘method. The object of this work was to determine the molecular
movements leading to the recombination of radicals in a solid.

s investigated had a known phase

-behaviour on heating. Normal alcohols, ketones, hydrocarbons,

investigated. To determine the

stability of radicals at variocus temperatures, fusion curves were
obtained. For this purpose a substance was irradiated at a

To 3in a stream of fast electrons
of radicals. The irradiation was
he linear part of the curve of

rs 1019 radicals/g). ‘X
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rRecomb;natzqn of radicals in solid ... £E071/E136

The temperature T, was so chosen that during 10-153 minutes no
noticeabie'decrease in the concentration of radicals occurred.
‘The substance was then heated for 2 minutes at a temperature
T3 > Tos cooled to To and the cencentration of radicals nj

~measured etc. The dependence nj (Ti) was called the fusion

* curve. It was established that for crystalline substances
{substances of type I} a rapid recombination of radicals occurs,
as a rule, before melting; for amorphous substances the process
takes place near the divitrification temperature. For cyclo-
pentane and cyclohexene {type II), radicals recombine near the
temperature of their polymorphic transformation. For hexamethyl-

~ benzene, acetone, succinic acid (type III) several ranges of

. recombination of radicals can be separated. In the majority of
cdases the recombination of tadicals is, apparently, caused by

- self diffusion, appearing close to the temperature of a phase
change. For substances of type III the recombination of radicals

. takes place at a temperature at which the self diffusion of
‘molecules is apparently absent, e.g. in hexamethylbenzene and
acetone, radicals recombiné partially in the region at which xi

Card 2/ 3

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001135020005-4"




"APPROVED FOR RELEASE: 03/13/2001

SCHSLTAT

CIA-RDP86-00513R001135020005-4

S . . . , 8/195/62/003/001/063/G10
,Regombingtxon of radicals in solid ... E071/EL36

) thefmoiecules begin to rotate. The recombination of radicals in

~ the absence of self diffusion could be explained by the formation
- of ‘radicals close to each other, e.g. on the neighbouring
molecules in pairs.  Then initiation of any molecular movement
may lead to their recombination. However, the formation of
radicals on neighbouring molecules should be accompanied by a
strong widening of components of the superfine structure of the
EXR spectra, much higher than was actually observed.
- The authors thank V.V. Voyevodskiy and G.K. Voronova for their
assistance. Part of the material of the present raper was
presented at the Second 4All-Union Conference on Radiation
Chemistry. There are 5 figures,
ASSOCIATION:: Institut khimicheskoy fiziki AN SSSR

: (Institute of Chemical Physics, AS USSR)

Institut khimicheskoy kinetiki i goreniya SO AN SSSR
' (Institute of Chemical Kinetics and Combustion
Card 3/3 SO AS USSR)
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; AUTHORS: - Molin, Yu.N., Chkheidze, I.I., Kaplan, Ye.P.,
: - Buben, N.Ya., Voyevaodskiy, V.V. A

-lf*TITLE} ,A'ﬂRormutipn'qf radicals during radiolysis of solid
S - organic materials. Part I, Comparison of radical
Yields in various organic compounds

- PERIODICAL: Kinetika i kataliz, v.3, no.5, 1962, 674-679

- TEXT:  The work was carried out to establish a connection
. between molecular Structure and probability of its dissociation i
" inte radicals under the action of high energy radfation. e
A series of naphthenic and hydroaromatic hydrocarbons with
. none-conjugated unsatureted bonde were investigated ax well as :
- some aromatic compounds (di- and triphenyls and phenyl ethers). EVA/

: The purity of the compounds was 95 to 99%. The solids were

- irradiated with fast electrons, the dosage varying betwsen 0,02 i

. gnd 1 Mrads/sec. ‘Maximum dosage reached 30, Nrads . The yields ;
“of free radicals were determined by electrox paramagnetic : .
. resonance at =170 to =110°C using the initial linear part of the
curves relating the numbers of radicals formed to time of

~ Card 1/3 ' T
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o : s
" Formation of radicals cee } :
- irradiation. It was fouddfthat for naphthenic and hydroaromatic' '
" hydrocarbons the yields amounted to several radicals per 100 eV
of-abaorbed.energy. A large yield was alao, obtained for
" n-hexadecene~1. Thus the. unsaturated bonds: in these compoynds do
- not inhibit the radical formation. This conclusion does not R
- agree with that obtained by A. Charlesby and M.G.Ormerod ' v/E
(V. Intern. Symp. on Free Radicals, Uppsala, 1961, paper 11). Vk/
matic compounds the yields are smalier by 1 to 2 orders
of magnitude, The yields decrease with the increasing number of
conjugated double bonds in aromatic molecules and with the :
i increasing‘degree of substitution of benzene rings with groups
}vcbntaining'unshared electron pairs or multiple bonds conjugated
‘'with the aromatic system of the molecule. It ig concluded that the
yield of radicals Gy decreases with the decreasing first ‘
excitation ensrgy level El . Especially marked changes in the
yield are observed when Ej =DCH, where DCH is the energy of
rupture of a C-H bond. There are 1 figure and 2 tables.

. ASSOCIATIONS: Institut khiﬁicheskoy fiziki AN SSSR
‘ (Institute of Chemical Physics AS USSR)

 ti_Cgrd 2(3.
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e Institut khimicheskoy kinctiki i goreniya ' -
' SO AN SSSR (Institute of Chemical Kinaticl and .
Combustion SO AS USSR) 1
Institut organicheskoy khimif{ AN SSSR
(Insti.tute of Orga.n:l.c Chemistry AS USSR)

' SUBMITTED: May 9, 1962 o YE R E_ o f,:yy '
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‘Differences in the uidenina' of. separate colpmntu of the

“hyperfine structure in electron paramagnetic resonance spectrs
of radicals with several cz-protona. Zhnr.etmkt.khin. 3 00,63
669-675 '62. - (MIRA 15112)

X Institut khimiehaakoy kinatﬂd i goreniya Sibirskogo

' otdeleniya. XN SSSR, Novosibdrsk,
’ inadioala (cheadatw)-Speotra)
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AUTHORS: W_Kor}.tskiy, 4. To; Shamghev, V. N., Buben, N. Ya«

 TITLE: " ' Temperature changes in the epr spactra of allyl and other
T radicals in irradiated polymers

'},-"'PERIODICA;L:- ' Vyso-ccmolekulyarnyye soyedineniya, v. 4, no. 5, 1962,
. ‘ ’e " 690-695 ‘

'szX Orlented samples obtained by fourfold °tretch1ng of isotropic
pol;ethylene were irradiated with fast electrons (1.6 ¥ev, 200 Mrad) and
kept at 80 °¢ in an N gtream until complefe recombination of alkyl

radicals was reached. The basic structure of the epr spectra of the

allyl.:ailcal -3'7& 3&‘3

[ —C—Cu=uCuCC— .

JRRA N T COR T
g, W H He Hp

of irradia.f;ed isotroplc low—pressure polyethylene is explained by

Card 1/3
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‘ femperature:changes in the epr speclira ... B110/B144

jnteraction of the unpaired electron with B-protons, and the temperature
change of the spectirum is explained by & change of the interaction constant.
The five ‘separaté components of the spectrum at high temperature

correspond to the interaction of the unpaired electron with four f-protons.
‘4t low temperature, the Al- and 2~-protons of spectra with seven )

' components are not equivalent, and AEGz = ZAE[M' i reversible change /
. of the spectrum with temperature was found. f-protons are equivalent at ‘

80°C, and at 35°C AE% = ZAEM. The components of the two spectra
e | . t .
- show doublet separation owing fo interaction with the (x.o—protcn. For

“isotropic polyethyiene at 95 and -30°C and For oriented polyethylene at
80 and -1109C the authors obtained A‘Em = 19; 13; 18.5; 13.5:

L\_Hﬁz:19;:'26; 18.5; 2T7; AQF= -; -3 20.5; 19; AH, : =-; -;

'5.5; 5.5, respectively. The different values of {Z;—hycirogenoa.t low
temperatures are caused by & distorted geometrical sfructure of the
radical, which is due to the influence of the crystal lattice of the
polymer. 'Tensions thus occcur in the allyl radical at low temperatures.

 Cerd 2/5
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Lempe”aturp cbanges Ln the epr spectra ... B110/B

' They may distort the valency angles and disturbt the 8p§ hybrldlzatlon of
the bonds in carbon atoms carrying p-hydrogen atoms. This may lead to an

- unsymmetrical arrangement of these hydrogen atoms with respect to the
plane of the C-C bonds. & temperafure rise reduces the influence of the
crystal lattice. A four-component spectrum (~ 25 cersteds; 1 : 3: 31 1)
v SRR ?

of the radical -;-‘-ﬁ-NA was observed at 36°C. The unpaired electron

E;Hio ‘

,reacts thh one a- and two f-protons. As with the allyl radical, a drop

- in temperature changes ths number of components. There are 4§ figures and
1 table.

ASSOCIATION: Institut khimicheskoy fiziki AN SSSR (Institute of Chemical
- Pnysics 45 USSR); Institut khimicheskoy kinetiki i goreniya:
Sibirskogo otdeleniya AN SSSR-(Institute of Chemical Kinetics
and Combustion of the Siberian Department AS USSR)

SURMITTED:  lMarch 2T, 1961
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. +-Dissertation defended for the degree of Canhdate of Chemlcals_bclepcgs _
. at the Joint Academ_x.c Council on Chemical Sc:.ences, Siberian Branch P 7 éq{/

"Format’on of Free ‘Radicals m the ?adiolys:.s of Solid Organlc Compounds.'

' Ve_stn;k::’ﬂ;ad. Jal..k Ho. 4, 1963, PP 119-145
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